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• 56,000 acres of shellfish beds along coastal NC 
are closed due to elevated levels of bacteria

• Bacterial contamination are assumed to 
originate by human activities (farming, 
forestry, and urbanization)

• One of the densest swine production area 

BackgroundBackground



• To identify Salmonella sources of water 
contamination

• To compare and understand antimicrobial 
resistance patterns and genotypes among 
environmental,  animals and humans waste

• To expand knowledge based on MDR and 
diversity of Salmonella spp.
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Methodology FlowchartsMethodology Flowcharts



ResultsResults

Water Source (n) Prevalence (%) 95%CI

Jumping Run Creek (34) 58.8 41-76

Croatan National Forest (28) 57.1 38-77

Crop Agriculture (12) 50 17-83

Swine Production (12) 41.7 9-74

Overall (N=86) 54.7 44-65

Salmonella  Prevalence
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CDC. Salmonella Surveillance: Annual Summary, 2005. Atlanta, Georgia: US Department of Health and Human Services, CDC, 2007.
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Molecular Typing of Bacteria: Generation, Analysis of Data, and Interpretation of Results, American Society for Microbiology, 47th Interscience Conference on Antimicrobial Agents and Chemotherapy in Chicago, 
Illinois, September 17-20, 2007



Molecular Typing of Bacteria: Generation, Analysis of Data, and Interpretation of Results, American Society for Microbiology, 47th Interscience Conference on Antimicrobial Agents and Chemotherapy in Chicago, 
Illinois, September 17-20, 2007

Pulse Field Gel Electrophoresis (PFGE)Pulse Field Gel Electrophoresis (PFGE)
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Band Position sampleA sampleB

1 ▬ ▬

2 ▬ ▬

3 ▬ ▬

4 ▬

5

6 ▬ ▬

7 ▬ ▬

8 ▬

9 ▬

10

yes no

yes a b

no c d

Index Value: Dice Similarity Index

Sd = 2a/(2a+b+c)

Sample A

Sample B

yes no

yes 5 1

no 2 2

Sample A

Sample B

Sd = 2*5/(2*5+1+2)

= 0.76

Molecular Epidemiology of Infectious Diseases 
by R.C. Andrew Thompsom

PFGE Fingerprinting

Similarity MeasurementsSimilarity MeasurementsSimilarity Measurements



Sample A B C D E

A 1.00 0.63 0.55 0.60 0.44

B 1.00 0.60 0.50 0.5

C 1.00 0.73 0.5

D 1.00 0.5

E 1.00

Similarity Coefficient Matrix

Band 
Position sampleA sampleB SampleC SampleD sampleE

1 ▬ ▬ ▬ ▬ ▬

2 ▬ ▬ ▬ ▬

3 ▬ ▬ ▬ ▬

4 ▬ ▬ ▬ ▬

5 ▬ ▬ ▬

6 ▬ ▬ ▬ ▬

7 ▬ ▬ ▬ ▬ ▬

8 ▬ ▬ ▬

9 ▬ ▬ ▬

10 ▬ ▬

Fingerprinting Patterns

Cluster Analysis

Similarity Measurements Similarity Measurements Similarity Measurements 
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PFGE and cluster analysis demonstrated the genetic clonality 
among Salmonella strains recovered from Croatan National 
Forest, Jumping Run Creek and Open Ground Farm
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Swine strains were identical and grouped together
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• Highest prevalence of Salmonella were detected from 
the residential area

• Salmonella serotypes and MDR strains found from the 
watersheds had a public health significance 

• Gaminara, Inverness, and Muenchen were 
predominantly detected from national forest and 
residential areas

SummarySummarySummary



• All Newport were detected from Open Ground 
Farm

• ~67% of the isolates showed pan-susceptible

• Highly MDR Salmonella strains were detected 
from watersheds associated with swine farm

SummarySummarySummary



• PFGE and cluster analysis demonstrated the 
genetic clonality among Salmonella strains 
recovered from Croatan National Forest and 
Jumping Run Creek

• Swine strains were cloned and clustered 
together

SummarySummarySummary



•
 
USDA CSREES 2004-2007
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